(I9)B*HMW < J p) 



(12) 




(51)IntCL' 
HO 4 B 3/23 



( A ) ummBM&tt 

^2003-521194 
(P2003 - 521194A) 
(43)ftSB ¥fitl5#7a 8 8(2003.7.8) 

5K0 4 6 



(21)ffl»## 
(86) (22)iti&8 

(85) ffllRXffitiJB 

(86) ffl!KtlifB«^ 

(87) SIS&BS#^ 
(87)SK£§1B 

(31) «ft«^S#^ 

(32) «ifcB 
(33>«?E*3iSS 



#82001 -555226( P2001-555226) 
¥{£l3i?lS25B (2001. 1.25) 
^14^7^258(2002.7.25) 
PCT/USO 1/02341 
WO 01/056184 
¥l£l3#8/3 2 B (2001. 8. 2) 
6 0/1 7 7, 944 
¥J£124£ IS 25 8(2000.1.25) 
*® (US) 



(7DBSA 79i7, 03-#Wr-;f 

7 * U ft-s*a 

01730. «v*7*~*. SW-; 
40 

-frf-JV- h*fa7 

02476, 7-')>h>, XHJ- 
h 22 

x?a7 - j.. *r=x* 

02476. 7-U>h>. W> 'J" ^ 
O— I s 22 

SftXCft< 



CT2)5W» 



(72)JS9!# 



(74)ftSA 



(54) BW«3«»] ADS L**AC*V»TX3— r*^* 

ram 



(57) «»] 

Ctt tfiCM CTx) KTMtmm (Rx) * 



200 



— no" 



x/tso „ 



5 



120 

■ y - 

I -130 

ft 



150 



100 



SUM 



3c 



160 



170 



180 



140 



(2) #g2 00 3-5 2 1 1 9 4 



3r a¥ bh <N 



h 7 y * y 7 x 3 -Jr * > -fe 7 - s 

[If #912] 
[i*S3] 

[»**5] 

[»*a6] 

(extraneous signal )& J: tfx 3 - <D * « C * © K T # jt 



SB 



(3) 



^S2 00 3-5 2 1194 



[»*«9] 
;f 7 7", £flfx.££i^ 



(4) 



#H2 00 3-5 2 1194 



i 

1 4 ] 
15] 
6] 

traneous signal)^ at C* * r ? ^ tfltx.£C:i:> 

i 7 1 

[W*«l 8] 

1 9 1 



(5) ^S2 00 3- 5 2 1 1 9 4 

[W*#2 0] 




^>^x3-^^>4r 7 -^J:o-cltr1^*y>^ i ^-^^ :/ ^^- :SrM ' r^> 

[**«2 2] 

[m*Ji2 3] 

**a2 io«*ia«*#n*^T, hie k ^*>^»-^ v 
m*a2 5] 



(6) #112 00 3-5 2 1 1 9 4 

[ifi2 6] 

k & it « ii# <d — 35 & & z k , 
£#$k-f£ 
[H*«2 7] 

[ft 2 8] 

2 9 ] 

£#^k1-£ 
[»** 3 0 ] 

[ft** 3 1 ] 

asOfcgctt, mTfe Fr; * > - 4r > -fc v - **-EJsl±5«r ? ft* W K > 



(7) **S2 00 3- 5 2 1 1 9 4 

[ 0 0 0 1 ] 

g & x 3 - Ml* * o 

[ 0 0 0 2 ] 
[»!!oir*] 

DSLSHft^t, mSJBfciJOA£«Csubscriber premi se) fc (75 » o □ - 77 

+ y T (discrete frequency carriers)^- £ 

[ 0 0 0 3 ] 

^ * iH:b/:oTlf ? *14 f- > ^ * * ^ 

[ 0 0 0 4] 

ing information) f+, &<fc % MttWCftSE? *l&7i s > Wa&HA^JjDA*^^ 

^^SSI^If^i^^^ MJWCfcfi?*- 7*< 
|W]i:ffi$&^fflv^-CSv^cii#T-i^ X n , ftfe^)" gff (transmitting)" XUSB 



(S) #112 00 3 -5 2 1 1 9 4 

fcflflk B#W> JS«ftK*-f >^ ^v^^-^«&i3J:D i •'^fiO#^*#0^7'^^ 
[ 0 0 0 5 ] 

fcffittMSOftfcOnany times)-c&£ 0 fciSHSfeStifc, ^4ff*(B*atti-4 
*-if;ui; *ft^/wf-h-v#raffl7*V*;u;bllA3P« (DTM' ADSL) 

^«!>T3t#fclfc#U 4 3 1 2. 5 H 2 Owi&ipISr^l-*** 2 5 6<?)^7 
*4 3 1 2. 5 H z*>3?i*|iS££-f 4**3 2 <75^7'f L * ») ItJ . & 

h v- > ? a -r +f - v 3 y 7 U - & (syncronization frame) , -f & =b *> , |Sj#j 7 
U- A Csync frame) ^j^-f^ 0 
[ 0 0 0 6 ] 

m%mt%^msz, wm^mmt (fdm) ^^x=-n>ti/-y 

7 r -*fllK««j£-C4. Tat'*** 1 * ftfrtd^EftK J: »)-JsUO*iS* 
[ 0 0 0 7 ] 



• 



(9) *#g2 00 3-5 2 1 1 94 

ia - # * v -t U - V a > K J: >K ±M*y Ki'TaKMti J: -) §££ 
V. 3 2J3J:U f V. 3 4&1&fl>*7* A lc^^ra*P«)tt#f"C3b* a-»* • 

ADSL 14, ><> K©DCfljti^Taf*tt4*S-9-- fcf*ffiK 4 k H z#£fr 

[ 0 0 0 8 ] 

fA, Of|g£!&5El-&£<!:, C|-3'<, AftflSCIi. ^fA^^Hf (Tx) ^ 
(Rx) XAfrbfJ A K> -< >-9-v7>rt«H*iBS*l*o 

, M'SI<75'5:V^-a- (extraneous signa"l)<75f£f5£g(t fc^J: 9 K1" 4 fc# » 
[ 0 0 0 9 ] 

<?) £ it SFLT 77^ > • s ><Al4f6#J:^$&'§-K/i»t*7 v-f 

> • A-v 3 ><Z) * it £ 1 it * 0 07-f/#^iiti.Wi * 7 

[0010] 



(10) ^2 00 3 - 5 2 1 1 9 4 

[0 0 11] 

* . WTO Ha u o o c ft w i - * o 

[0012] 

*&IBOfl*tt4£iM&S** aM&KtfA D S L r 7 >->-><-**£SUB 3 
!£&]<7)fMI'$0& i/> fit # (extraneous signaD^^ff 2> £ "9 ftfi&jiHil&tiK 
[0 0 13] 

> I^J^ K ttft-f & C k tfMM S ti J: •) 0 
[0 0 14] 

xn-^^V-try-fi, (Rx) a^MM (Tx) o^««Cest 

imare)£$££.:i k *c J: •) 3fcff?y (received sequence)^ t, x rr - J: 
l®ft-fZ>o ttTW^Ci^'^t, xn- (Rx' ) Ofc^SM 

[*13 



k 



Rx„ Ji, n&BwGMV yells'?*} ■) > Tx„ »i, n#§^^#^ 



(11) 



0 0 3-5 2 1 1 9 4 



>7*n-'-C£>*K Taps. tf % k $ § cDr v ? jux 3 - * f > -b 7 - (DE 

C) ?";7X-$>Z>o i3-4 LO^ijCecho free sequence)RX' „ it, flJ 
«0^D E C (non-OEC related processi ng) \ Z § | £ g £ ft & 0 

[0 0 15] 
[0 0 16] 

-> 3 - ^-f A 4> (during showtime), y^li, **2fcj£flJl (LMS) 7^=* 

uxakiovt, s^K train )££*>vzfi Miffs ti&o */h2*ia«ic 



(»2] 




[&3] 



(12) 



■2 003-5 2 1 194 



co k (n +1) = ® k (n) + H-e n -x B _ fc k = 0. JV" £ a = a B - y„ 



"C&>3, w k (n+l)li, (n+ D #l^iti*^>7'A/«r4*-J-**:*fcffl 
[*4] 



nr. 



or, 



or, 



[0017] 

[»5] 



(13) 

t 



2003-521 194 



a> = Taps 
x = Tx 

y = EchO«ftmted 

_ 191 

[&6] 



E= Echo^easured - EchOestnnatedj 



ng far end signal component) i^^A.X'H^, Mff**4 5 ftT^fc^OT, E 
jS«#-f-fi£^t4, -etL^Echq,., Jur<d tLTSv^tCRx, it* 



(14) 3S2 00 3-5 2 1 1 9 4 

[*7] 



EchOmeasured^ ~ ~ (R*) 



[»8] 

Taps n+ f = ~Ta^T ^ #_ T^( Ech °niesured " Echo estimated) 




= - (excess coefficient error) £f=j|-t£ ^"Cab^ 0 
[0018] 

Ift9] 



(15) #112 0 0 3 -5 2 1 1 9 4 



Taps n +i ~ Taps D Tx \ ^ Taps], 



Txffi 5 7 $&Ol?]$7 Ai:fc^6S^>^K R x 

tr1bution)/i»t*«Sl4o l^ ! cT, < R x >7$ S R x P>i* C <o it* £ , xa- 

, ifBoMfrT^'J XAii, Tx^n? h/3 { #£-r*, &T<DMb%Z> : 
1*1 0] 



TapsM 



, WTO J: -7 fcfc* : 
l»n] 



Taps 



n+l 



= => 

Taps 



£ffli/>*££K«}: »K 1 8f?7ty Txfii^Rx^^i' 

t> (current) a k> >f Vtv^ttt ^SK* Bt#Z) 5i ?-X- <bft*o CO 

£ »t * U v * * F 4 <fc 0 s F 5 li, Txf^ ;uo?IJ* k 
, UvX^F6*J:tfF 7»i, R x + > T^OfU* k k 5*r ? *l*o Pl« 



(15) 8S2 00 3-5 2 1 1 94 

2 0 Ofl«afit4Tx*V^^8f©iat5RxtvW7'/ 

* [Tx ; , • • •> tx 2 „ o > Rxo . • • •» Rx 7 ] «cjw>e>*i*. 

7';w<7) n 54' <b n + 7 "C3> & 0 
[0019] 

[ 0 0 2 0 ] 

[ 0 0 2 1 ] 

[»12] 



(17) 



2003-521 194 



\ Jfe-0 J 



[ 0 0 2 2 ] 

n _ jf^?)lfCffli«it>5:K:'b^b'b1'. jt^#1"* 0 Lfc**o"C 

, >*«;*»*r*-* u^r, I^MW^t, swap a* 

e» li& 5 0 7 - K5fO > * 'J rtffttfffi (/> Hi>o 
[ 0 0 2 3 ] 

® Hi , *»WO-*ltBSI K x 3 - * y > -t - "> a >** 1 0 0 * 
^LT^So #K, X3-^tV^V-> a >M 1 0 (Hi, A/tB7M>?- 
7x -^110, r/'rn-7-l2 0, ^'J130« M7l'-A^t 
14 0, 15 0, Jtttgtl 6 0, X3-#^-t7-17fli3i 

IBttSJl-Cufco Six3-^t>tl/-/a >all 0 Oli, C0*r 



(13) 8H2 00 3- 5 2 1 1 9 4 

A, CPE^ef^ DSLW, ADSL*fA^fi 2 0 0, 

[ 0 0 2 4 ] 
[ 0 0 2 5 ] 

^Lfc**, x n - ^ t > t !/ - •> h > 1 0 0 ^S» D ^ ^ n-77jux'j 

a^k<?)S^, *<b3»3*i*J:^ x3-^>-ti/->3^flO0<^ 
§p a a nli, y7rA<7)lft(3S^^?i^^^ti^ i**>»JJr£E1IS*'C 

[ 0 0 2 6 ] 

gift*, ^fA 2 0 0li, |BlW7l/-A«r*tf7U-AO^-C7 r -^*Sfl 

* 0 dO^*4lSI«l7l/-A04«U, A/tiii)^>^-7x-^i5^C) f ^> r 
n-7-12 OOttfl, Sfctt^ PHW7 '✓--MfcffiM 1 4 0Cio«?H 
fto i 3 -^>tV-y 9 ^tl 0 0 li, Pl)IH7U-AO*'B*»Ul-f*i 
, PUW7 U-Art<7?7 =f -*^*<^>7''J v^fcHteT** ■^>7' 1 J >/?*ifc 
*->7*;Hi, 3> rn-7- 1 2 0 £ J: tfX/ffia-f > * - 7 * - *<*>tMM- i 



<19) 8112 00 3-5 2 1 1 9 4 

[ 0 0 2 7 ] 

^y^xa-*V/-t7-l 8 0 it, X3-**>-fc , JV$ r 74fl'* - 1 

o 

[ 0 0 2 8 ] 

-1 7 0CH*t*»t*X3-*^^-fc'J >*~7'f JW* -4>iW£#fc5e3 tl*o A 
ttttfcli, *f Lfc-frVT'/HS***, MHWi^fll^Cextraneous signal 

*l£J:»K x5-<a^jfflte;o s *ai?*t4o xn-^^7-170«i 

9— filt F77*>^X3-^^*7-l 8 O^X^HfcjWfclfcSftSo b 7 

?*^i3-*^«-l 80 WjUJt**, X3- + ^V-t7-170 WffiE 
J: 0 X3-*t>-t7-170li, Wx.tf, ^'J-UO^ib, 

[ 0 0 2 9 ] 

L*U X3-*tV-tJ- 1 7 0«^ ^7^^X3-^V-t7 

- 1 8 0«J: •) 4»*v»»-6-, x 3 -Jrf/^Vv-:>7-fJ^-^«tl;t 
[ 0 0 3 0 ] 

@2fi, *ftWO-*j6»j8^*^-C, ffiatSrftSi-Sfci: 'b^^ X3-* 

xf^siootfeit), ^f-^si io^ts<o ^x^ysi ioi:fi 



(20) #S2 0 0 3-5 2 119 4 

jS'^T, ^7*j&«>*'Jl*IK|E«SJt*o *f-"y7S 1 4 OKittfo 

[ 0 0 3 1 ] 

7>r-y 7"S 1 4 0 i:iiv>t, -9->7';Ki. p< * 'J rtfctt*2>S ft*o * 

Wllf#4Sii4*ojfc»'fr£tt* T.r-y7*S 1 6 Oi:y + >^t4. 
[ 0 0 3 2 ] 

f77"S 110 CR4o 
[ 0 0 3 3] 

*i* 0 * VV fX3-*V/t7-» ! > *T?7S 1 8 0 tc£v>T 

&5e?*1£ 0 Sfcfc, ^r77*S 1 9 0Civ»T, *vnx3-^rt^7- 
OfitJtfc Fr^^i^-Ti- ^-t^-Wffflf^lfc**^ ^r^S 2 0 0 
Kit fro 

[ 0 0 3 4 ] 

Xf77'S 2 0 0 Kjo^T, F77^f>^3-ift-/t7-*^l / ^ 

il£#o 7sr 2 2 0 K-»>7*1-&o 

[ 0 0 3 5 1 

3 _ * ^ > ^ ^ - fir, i3-*tV-t5-7<H ~ <?3#ft^ J: *3 SE*T ? tL-& o ^ 
^f77*S 2 2 0 tittfo 
[0 0 3 6] 

7S 2 2 0 Ki3i/>"C> xa-*ir >-b9-0||jf^*K«t«»t*^S^ 

it, *Z-?mW&T1rZZT v?S 2 3 Ofciltfo 
[ 0 0 3 7 ] 



01) . }#SI2 00 3 - 5 2 1 1 9 4 

«*«fc£fe**LT</»*« Att&Kft'**^ * r 7* 3 3 0 0 Tte 

*7?7S 3 1 0^fcS<o ^f';7'S 3 1 OK^'tli, 
>^«^?>jlSM*4flr"»* f ttai?*t*« ^r-y7-S3 2 OK£v>T, 

#*iBS*l4. S *>K, *fy7*S 3 3 0 Kfc^-Oi, Xf^T^f X, 15- 
, J3i^2- 0)^S!Hit#&£ 3 *L^x n - * * v.-fc 7 -±W<0 (across)^- > 7* 

[ 0 0 3 8 ] 

7*n ^7 A (separate program)^ J; 4#Lffl 3 > tf a - 9 Ov»-f *ItM:: J: >) 

jfcaiaR*^ as i cxn«o*aiaB, f-y^i^Dt^^ 1@« 

^@ ^(discrete element ciYajit^^EjfcmjKlg&XfiEfillifcSlB, PLD 
PLA, FPGA, PALf^^n^7AH/;iIISs J: 0TWit1"*» 

h ^^fnrt^^K^i««Cfinite state machine)*^-? § 4 <b © 

Wri 4 fc*Kffiv>4Cl: #^Tfii"C* 4 0 

[0 0 3 9] 

V7 r 7x7^«toTE* ) H-|imi-4^t7i s ai*4o dtlK-fU-T, H^Sft* 
i3-*t>tU--/a >->7sr Ali, «*tt*S'tS&|5|l&X , ±VL S It£ft£ffi 

4 0 5/*rAoM*J:tr/*fcl±»MtK Jfl^fiT 



(22) mmZOO 3-5 2 1 1 9 4 

? itfc«i6 KM* a J: 3 v - ^S^ft* a 
[0 0 4 0 ] 

li, €fA«A- K ^x7iiffV7 h^xT-WA, fflJB 3 > fcf a - * - , 
ADSLHf^ FSf^J:^:, HrfS->* fc1HE*ft* V 7 H-7i3i 
V/JL»- K$i75/*f-A + fcttSttfcffl*&trC t lUoT^M^ 

[0 0 4 1 ] 
[B 1 ] 

m 1 li, **W»;i»^*W*fl94x3-* ^>t7-^«7- D ^i^ 



(23) &S2O 0 3 - 5 2 1 1 9 4 

5) o o 

[132] 
[0 3] 



[HI] 



200 



~110" 



120 



130" 



JL 



BUSH 



140 



150 

— 



100 



160 



170 



_y 



180 



(24) 



#112 0 0 3-5 2 11 9 4 



[[32] 



S100 



<DTx/RxS 



SUO 



SI30 




S140 




ID- 
13- 



S210 



Ho 



sieo 



^yn?- 




S220 



ID- 



S180 



ID- 
ID- 



S190 

4/ 



a s) 



H2 00 3 - 5 2 1 1 9 4 



{d3] 



S300 



■S310 



S320 



S330 

4/ 



1 

( - > 



S340 



(26) 



#»2 003-521194 



INTERNATIONAL SEARCH REPORT 



tn one! AppJ barton Ma 

PCT/US 01/02341 



4. CLASSIFICATION OF SUBJECT MATTE 

IPC 7 H04B3/23 



Attonfrq to tnttmMtenat Pat«« Ctaasfioatton (IPQ cf to both nan'ona) cmoficnon wd IPC 



a PI ELOS SEARCHED 



Mlnmum occunentetbo aearcned (dai«n«il005p»m Ww« oy aaasttwtfon #ymOob) 

IPC 7 H048 



OoeumonHaJon aearchod other J»n mkaoitrn docum»ntnfio^ to the extent ffwf nuch 



occur™* Are hcluoed Jn the fteUa seorohaa 



EPO-Internal , WPI Data, PAJ, INSPEC, COMPENDEX 



C- DOCUMENTS CQWSPERED TO BE BELgVAMT 



Catenary * 



Ot»on ot cbcuniant, wih imscalton, wftera app«opnato, of tho wta/ani passage 



WO 99 26400 A (UBERTEAUX KENNETH ? 
;TELLABS OPERATIONS INC (US); Y0UNCE 
RICHARD) 27 May 1999 (1999-05-27) 



page 4, line S - Une 19 
page 7, Une 2 -page 8, Une 4 
page 11, Une 1 -page 13, Une 3 

EP 0 £57 829 A (SITS SOC IT TELECOM 

SIEMENS) 1 September 1993 (1993-09-01) 

page 4, line 25 - line 33 

page 5, line 13 - Une 55 

page 9, Une 35 -page 10, Une 12 

" -/- 



1,2,4-6, 
9-13,16, 
17, 

20-24, 
27,28,31 



1-31 



0 



Firmer dcaireta are ia*J m tit soninauoo cf tax 0- 



0 



' SoedeJ categoriaaof cned documents: 

'A' document daflnlng th« oemral atafa ot tho «* whlcfibnot 
censtdsred b ot cf paneuJsr romance 
•«ito-40OUnMlbut puttlBftadonoraOer the htemattonal 
ttngefata 

•L' document which mtv throw doubts on priarty daim(s) or 
wblcn is clod to ostatoish publcatbn data of another 
e lation or other spa ad raaaon (ofl ipcaTW) 

•O* document referring loan oral dados* re. use, attbffon or 



crprtontyaua 
at ad to 



aner in a international fling data 
i contifctwitn the application but 
ortheory unctot/ng tha 



•X- docuroem ot panlcuar relevance: ine claimed iweroton 
cannot oa conscficed novel or cannot ba OTnstferedlo 
Invoke an nventh/e step whan trie document b taJcoi atone 



'P* document ouoinmea prior to trie irttemaionai rnngaate out 
iedBf than th« eronry <«0 claimed 



-T document of partfeutar rerevance; tha claimed liwntton 
cannot b« considered to mvqsva an Ijwwe step ween tne 
documart b comomad w*n cne or mote other wen tor- 
ments, tucn ccrrtxnakjn being contain to a parson skilled 
bale art 

•8* ctocumenl member art ihe »eme oausnt larrtty 



Otto of (he Kfiai compJoiton of (tie mfamaf oast searcft 



5 April 2001 



Oaffl of rradtag ot tho interna itonal search wort 



28/05/2001 



Namo and raJfag adotoa of the ISA 

European Patent Once, P.B.6B15 Paienttaan 2 

Tal. (j.31-70) 340-3040, Tjl 31 «Sl «po ni 
Fax V3WO) 640-3316 



Oe lulls, M 



Fan. PCT/is*/noo*»ow}e>««>tiuy 



page 1 of 2 



(27) 8S2 0 0 3 - 5 2 1 1 9 4 



INTERNATIONAL SEARCH t£PORT In ml Apptotfcw w« 

PCT/US 01/G2341 


CjContiruurao) 0OCJMEH7S COMSOEPED 'O BE RELEVANT 








A 


EP 0 351 S43 A (FUJITSU LTD) 
24 January 1990 < 1990-01-24) 
column 2, line 32 -coluim 3, line 3 
column 13, line 58 -column inline 18 


1-31 



page 2 of 2 



C2S) 



2003-521 194 



INTERNATIONAL SEARCH REPORT 

n orient fimily tn«njb»r» 



I anal Appflcaflcn No 
PCT/US 01/02341 



Parent docvmonr 
atod in search report 



PuOfcation 
data 



Pa»ra tamity 
m»mber(s) 



Publication 
date 



WO 9926400 



27-05-1999 



US 
AU 



6131793 3 
1404799 A 
1Q60608 A 



30-01-2001 
07-06-1999 
20-12-2000 



EP 0557329 



01-09-1993 



IT 
AT 
DE 
0E 
ES 
6R 
US 



1254819 B 
152557 T 
69310240 
69310240 
2101147 
3024103 
5414766 



11-10-1995 
15-05-1997 
Q5-06-1997 
09-10-1997 
01-07-1997 
31-10-1997 
09-05-1995 



EP 0351343 



24-01-1990 



OP 
JP 
CA 
US 



223B71B A 
2030225 A 
1315356 A 
5007044 A 



28-11-199G 
31-01-1990 
30-03-1993 
09-04-1991 



Fern PCTJISWZtO (jfetatt tan* 18S8J 





£m 2003-52 1 1 9 4 



EPCAT. BE. CH. CY. 



DE, D K, ES. F I , FR. GB. GR, I E. 1 
T. LU, MC. NL, PT, SE, TR). 0 A(B F 
, BJ, CF, CG. CI. CM, GA. GN. GW. 
ML, MR, NE. SN. TD. TG). A P(GH, G 
M, KE. LS, MW, MZ. SD. SL. SZ, TZ 
, UG, ZW), E A(AM, AZ. BY. KG, KZ. 
MD, RU. TJ. TM). AE, AG, AL. AM. 
AT, AU. AZ. BA. BB. BG. BR. BY, B 
Z, CA. CH. CN, CR. CU. CZ. DE, DK 
, DM, DZ. EE. ES. FI. GB. GD. GE, 
GH. GM, HR, HU, ID. I L. I N. 1 S. J 
P, KE, KG. KP. K R. KZ. LC. LK. LR 
, LS. LT, LU, LV, MA. MD. MG. MK, 
MN, MW, MX. MZ, NO. NZ. PL, PT. R 
0, RU. SD. SE. SG, SI. SK. SL. TJ 
, TM. TR. TT. TZ. UA. UG. UZ. VN. 
YU, ZA, ZW 

F 5K046 AA01 BBOl HH11 HH79 



